In this paper we examine the connection between unambi-
Introduction.
In 1962 Moore L5 J showed that the existence of mutually erasable configurations in a two dimensional automata implies the existence of Garden of Eden configurations. In 1963 Myhill [6] showed that the exis- This theorem is not true.
The confusion in the field may be due to different definitions and concepts and prompts the systematic examination of the relation between different characteristics of the global transition function given in this paper.
Definitions and notations.
A cellular automaton A is a system ('*> g, Q, q0, A) where /" is the underlying space and a = (a., a2, • • • , a ) is a cell. (1) T. surjective <=> there are no Garden of Eden configurations (G =0).
(2) r, injective <=> there are no mutually erasable configurations (see [5] ) <=> there are no mutually indistinguishable configurations (see [6] ).
In the papers of Moore and Myhill, the proofs depended on the following inequality which was proved for the case tz = 2 and p = 2. To generalize their proofs to more dimensions and arbitrary finite neighbourhoods, we now
give a general proof of the inequality:
Lemma. VA > 1, Vr > 1, V« > 1, Vp > 1, 3k > 0: (Ar" -l)k" < Aikr-^n. 1 A strong GOE configuration is equivalent to a GOzS-restriction with respect to C , in the notation of Amoroso, Cooper and Patt.
Proof. If kr y p, 1 < i < n, then On the other hand r. is injective because the following procedure uniquely determines the finite predecessor of c £ C if it exists:
(1) Hi) = 0 for i y Rie);
( From this it appears among other things that the definition of Garden of Eden appearing in this paper (and in many others) is too weak for the Garden of Eden theorem to have a converse, and Arbib's definition is too strong for the theorem to be true.
Open problem. Is it true that r, surjective =» r injective?
